Abstract. Kreiss and Lundquist [1], have recently obtained certain results about the decay of influence of wrong boundary conditions in overdetermined difference approximations to a hyperbolic partial differential equation. We have extended this result to include systems of hyperbolic partial differential equations in several space variables and their corresponding overdetermined difference approximations. The technique of proof involves examining sections of the resolvent of the difference operator for analyticity within the unit circle as in Kreiss [6] and Osher [2] .
I. Introduction. In this paper we shall generalize some results of Kreiss and Lundquist [1] This means that x = 0 is noncharacteristic and that the curves t = <j>ix) formed by the intersection of a characteristic surface and a plane y = constant have the property that </>'(•*') < 0. (These bicharacteristics go into the boundary from the region.)
In [1] , the equation
was discussed. The proof of the main result in [1] does not go over to our case essentially because we shall be dealing with a difference operator whose l2 norm need not equal its spectral radius, unlike the scalar Toeplitz operators of Strang [3] . We approximate ( We make the assumption :
(A2) (1.4) is consistent with (1.1).
The main theorem of Hersh [4] assures us that the problem (1.1) with initial conditions is well posed, and hence (1.5) implies that the solution is u(x, yi, • • -, ym, t) = 0. However we need additional data in order to use (1.4), i.e. we need v(x, 2/i, • • -, 2/mj 0 f°r (1 -s)h = x g 0. We introduce extra boundary conditions: (1.6) v(x, 2/1, • • -, ym, t) = g(x, yh ■■■, ym, t)
for ft -sA ¿ a; â 0, where g is square integrable in each y ¿ and 3 M > 0 such that
The absolute value of an n-vector is the square root of the sum of the squares of its components.) Consider the symbol of the difference operator :
We make the assumptions : We may use ((/ -P)T)k0 -((/ -P)TiI -P))k°-\I -P)TP (2.7) (x/ -a -p)t(7 -p))-1 = £ ia -p)Tii -p)y ;
J=0
for |X| sufficiently large, as a generating function for the powers of (7 -P)T(7 -P). We next take the Fourier transform with respect to the y variables : We may easily show that (2.12) (X7 -(7 -P)f (7 -P))-1 = P/X + (7 -P)(X -f )_1(7 -P)
We are thus merely concerned with (2.13) &* 'e , / d\ Xi/4-y(7 -P)(X -f )-x(7 -P)TP §iJk) + Q*(7 -P)TP §itk) + QrhPgit)
for e > 0. It is clear that if v ^ s + 1, then (2.14) Qrt(7 -P)TPgit -k) -Q,"P<H0 = 0 ,
We must thus merely estimate
We may also easily show that it is sufficient to estimate
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where \\f(jk)|| g ||7|| Mjk)\\.
Kreiss [6] has obtained the resolvent of T. We use formula (2.10), page 709, [6] . Thus, conditions (A3), (A5), and (A6) guarantee the existence of this resolvent if |X[ > 1. We thus know (2.17) if ( Consistency and the fact that A is diagonal and positive-definite imply that these n were originally outside the unit circle. Thus the .sn solutions which were originally within the unit circle actually remain within some smaller circle \z\ < e~a for |X| 1% e~ß and the other In solutions remain outside this circle for such X. This implies assumption (A4). The author would like to thank the referee for helping to make the paper more compact.
